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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an improvement in 
the body fluid absorbent-articles such as sanitary nap- 
kins used to absorb and thereby to hold menstrual dis- 
charge. 

Body fluid absorbent articles such as sanitary nap- 
kins of prior art generally comprise a surface structure 
composed of a topsheet molded from thermoplastic film 
formed with liquid passages or channels spaced from 
one another in longitudinal, transverse and diagonal 
directions of the topsheet, each of these liquid pas- 
sages or channels being opened at both upper and 
lower ends thereof, and an absorbent core of which the 
top surface is covered with the topsheet. Such surface 
structure can be basically classified into three types as 
will be described below. 

One example of the first type is disclosed in Japa- 
nese Patent Application publication No. 1982-17081. A 
topsheet constituting a surface structure in this patent 
application is molded from thermoplastic film so that a 
plurality of liquid passages tapered downward and their 
lower openings are close in contact with the top surface 
of an absorbent core. With such arrangement, however, 
if each liquid passage is tapered downward as 
extremely as almost to a critical diametric dimension of 
its lower opening beyond which a quantity of body fluid 
once absorbed by the absorbent core may partially flow 
backward again the lower openings of the liquid pas- 
sages, the lower openings of the liquid passages may 
be blocked by a clot, assumed that the body fluid is 
menstrual discharge containing such clot, and no addi- 
tional discharge can be smoothly transferred into the 
absorbent core. If the lower openings of the liquid pas- 
sages are dimensioned so as to avoid this problem, the 
quantity of menstrual discharge having been absorbed 
in the absorbent core will be visible for users in a vivid 
shade and users may feel uncomfortable when she dis- 
poses used napkin. With the topsheet made from light- 
transmissive plastic film such as polyethylene film, the 
quantity of menstrual discharge having been absorbed 
in the absoibent core will be visible for users in a rela- 
tively light shade through ribs defining the upper open- 
ings of the respective liquid passages. 

Another example of the first type is disclosed in 
Japanese Patent Application Disclosure Gazette No. 
1989-249502. A topsheet forming a surface structure 
disclosed therein comprises a thermoplastic film layer 
laminated on the bottom surface of a thermoplastic 
fibrous layer. Since this topsheet is of two-layered struc- 
ture composed of a fibrous layer and a plastic film layer, 
it never takes place that the quantity of menstrual dis- 
charge having been absorbed in an absorbent core is 
visible for users in a lighter shade through the topsheet. 
While this topsheet is preferred to the previously men- 
tioned topsheet so far as the shielding effect for men- 
strual discharge is concerned, there remains the 



problem that the quantity of menstrual discharge having 
been absorbed in the absorbent core is visible for users 
in a relatively vivid shade through openings of the 
respective liquid passages, 
s One example of the second type is disclosed in 
- - Japanese- Patent Application Disclosure Gazettes Nos. 
1986-158954; 1989-119251; and 1990-19153. A top- 
sheet forming a surface structure disclosed therein is 
molded from hydrophobic plastic film formed with liquid 
10 channels having bottoms closed and side walls opened. 
With such surface structure, the quantity of menstrual 
discharge having, been absorbed in an absorbent core 
is not visible for users through the liquid channels. How- 
ever, the closed bottoms of the respective liquid chan- 
ts nels function as barriers preventing a sufficient quantity 
of menstrual discharge from being rapidly transferred to 
the absorbent core and clots of menstrual discharge, if 
any, will be apt to cling to the bottoms and stay there, 
resulting in that these clots are sometimes visible for 
20 users in a vivid shade. 

One example of the third type is disclosed in Japa- 
nese Patent Application isclosure Gazette No. 1982- 
89861 . A topsheet forming a surface structure disclosed 
therein comprises a hydrophobic meshy topsheet, a 
25 hydrophobic fibrous layer disposed on the bottom sur- 
face of said hydrophobic meshy topsheet, and a hydro- 
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passages and disposed on the bottom surface of said 
f torous layer. This surface structure is normally effective 

30 to avoid the problem that the quantity of menstrual dis- 
charge having been absorbed in an absorbent core is 
visible for users through the liquid passages. However, 
dots of menstrual discharge, if any, may cling to fibres 
of the meshy topsheet as well as of the underlying 

35 fibrous layer and block the meshes, preventing a suffi- 
cient quantity of menstrual discharge from smoothly 
flowing into the liquid passages. In such case, men- 
strual discharge may be vividly visible for users just as 
with the above-mentioned second type of surface struc- 

40 ture. 

In view of such problems, it is a principal object of 
the invention to provide a surface structure for the article 
as mentioned in the beginning so improved that, in spite 
of using a topsheet formed with a plurality of liquid pas- 
45 sages, an adequate quantity of menstrual discharge 
can be rapidly transferred to an absorbent core and the 
quantity of menstrual discharge having been absorbed 
in the absorbent core are substantially invisible for 
users. 

50 

SUMMARY OF THE INVENTION 

The object set forth above is achieved, in accord- 
ance with the invention, by a body fluid absorbent article 
55 comprising a topsheet formed with liquid passages 
spaced from one another in longitudinal, transverse and 
diagonal directions, each of these liquid passages 
extending through the thickness of the topsheet so as to 
be opened at both upper and lower ends, and an 
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absorbent core of which at least the top surface is cov- 
ered with the topsheet, characterized by that a meshy 
sheet composed of fibres defining meshes smaller than 
lower openings of the respective liquid passages is 
interposed between the top surface of said absorbent 5 
core and the bottom surface of said topsheet in close 
contact with the lower ends of said liquid passages so 
that said fibres extend, across the lower openings of the 
respective liquid passages and thereby divide the 
respective lower openings into a plurality of openings. 70 

Preferably said meshy sheet is made of hydropho- 
bic plastic film splitted into said fibres. 

Preferably said fibres are further splitted into a plu- 
rality of finer fibres. 

Preferably the lower ends of said liquid passages is 
are bonded integrally to the top surface of said meshy 
sheet 

Preferably said meshy sheet is treated with suitable 
surfactant to make it hydrophilic. 

Preferably side walls of said liquid passages are 20 
partially cut away. 

Preferably said topsheet is made of hydrophobic 
plastic film. 

The article constructed according to the invention 
allows menstrual discharge to be smoothly guided into 25 
the liquid passages since there exists no barrier on the 
top surface of the topsheet which will prevent menstrual 
discharge from smoothly flowing into the upper open- 
ings of the respective liquid passages. The fibres 
extending across the lower opening ^of each liquid pas- 30 
sage are effective to attenuate or alleviate the shade in 
which the quantity of menstrual discharge having been 
absorbed in the absorbent core may be visible for users 
through the lower opening of the liquid passage and at 
the same time to suppress the possibility that the quan- 35 
trty of menstrual discharge having been absorbed in the 
absorbent core can flow back toward the top surface of 
the topsheet Such functions can be proportionally 
improved as the number of the f tores extending across 
the lower opening of each liquid passage is increased. 40 

Rapid transfer of menstrual discharge from the top 
surface of the topsheet to the liquid passages and 
therefore to the absorbent core are not obstructed by 
the fibres since these fibres are disposed across the 
lower openings of the respective liquid passages and a 45 
diameter of each opening defined by these fibres is 
smaller than the diameter of each liquid passage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 

The invention will be described more in detail with 
reference to the accompanying drawings, in which: 

Fig. 1 is a perspective view showing an embodi- 
ment of a sanitary napkin constructed according to 55 
the invention with a portion adjacent one end 
thereof having been transversely cut off; 
Fig. 2 is a perspective view showing another 
embodiment of the sanitary napkin constructed 



according to the invention with a portion adjacent 
one end thereof having been, transversely cut off; 
Fig; 3 shows, in an enlarged scale, a part of the sur- 
face structure provided according to the invention 
(A) in a sectional view and (B) in a plan view; 
Fig. 4 (A) through (E) shows, in an enlarged scale, 
various sectional configurations of the liquid pas- 
sages to be formed in the topsheet constituting a 
part of the surface structure provided according to 
the invention, respectively; and 
Fig. 5 is a fragmentary plan view showing, in an 
enlarged scale, the meshy sheet constituting a part 
of the surface structure provided according to the 
' invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

As shown by Figs. 1 and 2, a sanitary napkin con- 
structed according to the invention generally comprises 
an absorbent core 1, a liquid-impermeable backsheet 2 
disposed on a bottom surface of the absorbent core 1, a 
meshy sheet 3 disposed on the top surface of the 
absorbent core 1 , and a liquid-permeable topsheet 4 
disposed on the top surface of the meshy sheet 3, 
wherein a portion of the backsheet 2 extending beyond 
the outer periphery of the absorbent core i is bonded to 
the conesponding portions of the meshy sheet 3 as well 
as to the topsheet 4 by adhesive or welding means. The 
napkin shown by Fig. 1 has the meshy sheet 3 covering 
the inner surface of the topsheet 4 in coextensive there- 
with while the napkin shown by Fig. 2 has the meshy 
sheet 3 covering only the top surface of the absorbent 
core 1 i 

As will be apparent from Fig. 3 (A) and (B), the top- 
sheet 4 is formed with liquid passages 5 spaced from 
one another in longitudinal, transverse and diagonal 
directions thereof, each i of these liquid passages 
extending through the thickness of the topsheet 4, i.e., 
being opened at both upper and lower ends thereof. 
Each liquid passage 5 is dimensioned so that its upper 
opening has a diameter D 1 of 0.2 to 6.55 mm and its 
lower opening has a diameter D2 of 1 to 6 mm. The sec- 
tional configuration of each liquid passage 5 is not lim- 
ited to that as illustrated by Fig. 3 and may be any of 
those as illustrated by Fig. 4. It should be understood 
that the respective liquid passages 5 arranged in such 
manner in the topsheet 4 will effectively function even 
when their sectional configurations are not uniform. In 
such case, the above-mentioned diametrical dimen- 
sions of the upper and lower openings should be under- 
stood as the average values. The lower end of each 
liquid passage 5 preferably has an opening area ratio of 
20 to 60%. 

Such topsheet 4 can be obtained by any of the 
methods well known in the art, for example, a method 
comprising steps of placing thermoplastic film on the 
top surface of a mold formed with tubular openings 
which extend therethrough in its thickness direction and 
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having sectional configurations corresponding to those 
of the respective liquid passages 5 to be formed, apply- 
ing a sufficient negative pressure to the bottom surface 
of the mold to inflate portions of the film surrounded by 
upper openings of the respective tubes downward until 5 
these portions.thus inflated like balloons burstattheir . 
bottoms while the film is heated up to its softening point, 
and finaHy curing the film. The bottom edge of each liq- 
uid passage 5 formed as a result of said burst under the 
negative pressure may be somewhat rugged depending to 
on the particular condition of molding and, if desired, 
such rugged bottom edge may be trimmed off or burnt 
off in the well known manner The liquid passages 5 
shown by Fig. 4(E) have their side walls intentionally 
notched to obtain rugged lower edges. 15 

The topsheet 4 may be made from thermoplastic 
material such as polyethylene, polypropyrene, EVA, 
nylon or styrene or a mixture thereof. Filler such as tita- 
nium dioxide or calcium carbonate of 1 to 1 0% by weight 
may be added to the thermoplastic material in order to 20 
lower a iight-transmissivity thereof so as to obtain a 
weight per unit area of 15 to 40g/m 2 . If desired, the top- 
sheet 4 may be coated with suitable surfactant or such 
surfactant may be mixed into the starting material of the 
topsheet 4. 25 

It will be apparent from Fig. 5 that the meshy sheet 
3 is cQnfXJsed of n !ura! fibres 6. The mesh v sheet 3 can 
be obtained by any of the well known methods, for 
example, a method comprising steps of providing ther- 
moplastic film with a plurality of slits or dot-like so 
embosses and then splitting the film into a plurality of 
fibres 6 by stretching the film both in length and width 
with or without heating. Alternatively, the meshy sheet 
can be also obtained by mixing the thermoplastic resin 
with suitable foaming agent and then splitting this into 35 
plural fibres 6 under the effect of said foaming agent 
while the thermoplastic resin is extrusion-molded into 
film, A diameter of each opening defined by the fibres 6 
must be smaller than the diameter D 2 of the lower open- 
ing of each liquid passage 5 and preferably less than a 40 
third of the diameter D 2 . The ffcres 6 may be further 
splrtted or branched into finer fibres. Unlike fibrous web 
such as nonwoven fabric in which the individual fibres 
are complicatedly intertwined, crossed, bonded or 
welded together so as to result in a relatively high 45 
weight per unit area, the meshy sheet 3 preferably com- 
posed of the fibres 6 so arranged that substantially no 
liquid is held between the fibres 6. While the fibres 6 of 
the meshy sheet 3 are shown as in irregular arrange- 
ment, the fbre arrangement may also be in a regular so 
pattern. If desired, the meshy sheet 3 may be treated 
with conventional surfactant to improve its permeability 
for body fluid such as menstrual discharge. 

While the meshy sheet 3 may be made from the 
material providing the same effect as the topsheet 4, it ss 
is preferred to achieve a weight per unit area of 3 to 
20g/m 2 and an apparent thickness of 0.05 to 0.15 mm. 
It should be understood that it is difficult to make such 
superthin meshy sheet from fibrous web. 



This meshy sheet 3 is placed under the topsheet 4 
in close contact with the lower ends of the respective liq- 
uid passages 5 and, if desired, said lower ends may be 
partially bonded integrally to the meshy sheet 3 by 
adhesive or welding means. In this manner, as will be 
apparent from Figs. 3(B) and 5, several fibres 6 extend- 
across the lower opening of each liquid passage 5 so as 
to divide this opening into a plurality of openings. Con- 
sequently, menstrual discharge flowing into the liquid 
passages 5 is then transferred to the absorbent core 1 
through these divided openings. 

The absorbent core 1 and the backsheet 2 may be 
made from the material conventionally used in sanitary 
napkins of prior art for these components. For example, 
the absorbent core 1 may be made from fluff pulp mixed 
with superabsorbent polymer powder and, if desired, 
covered at least on top and bottom surfaces with liquid- 
permeable sheets such as tissue paper while the back- 
sheet 2 may be made from plastic film, lamination of 
such plastic film and nonwoven fabric, or water-repel- 
lent or water-proof nonwoven fabric. 

As has already been mentioned, the article of the 
invention is advantageous over the conventional article 
of this art in that the shade in which the quantity of men- 
strual discharge having been absorbed in the absorbent 
core may be visible for users through the openings of 

the jinijjrj naccangc cn ac +n gjjmjnoto Hnrnrnfrtrlaj^jg 

feeling which otherwise will be given to users and the 
quantity of menstrual discharge having been absorbed 
in the absorbent core is well prevented from flowing 
back toward the top surface of the topsheet so as to 
eliminate a sense of wetting for users. The invention 
easily achieves such effect merely by a unique design of 
the liquid passages formed in the topsheet, which has 
been very difficult in the prior art. The article of the 
invention allows clots of menstrual discharge, if any, to 
flow into the liquid passages so far as these dots are 
smaller than the upper openings of the liquid passages, 
since the upper openings of the liquid passages are 
covered with no other material. 

Claims 

1. A body fluid absorbent article comprising a top- 
sheet (4) formed with liquid passages (5) spaced 
from one another in longitudinal, transverse and 
diagonal directions of the topsheet, each of these 
liquid passages extending through the thickness of 
the topsheet so as to be opened at both upper and 
lower ends thereof, and an absorbent core (1) of 
which at least the top surface is covered with the 
topsheet, characterized in that a meshy sheet (3) 
comprising fibres defining meshes smaller than 
lower openings of the respective liquid passages is 
interposed between the top surface of said absorb- 
ent core (1) and the bottom surface of said topsheet 
(4) in close contact with the lower ends of said liquid 
passages (5) so that said fibres extend across the 
lower openings of said liquid passages and thereby 
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divide the respective lower openings into a plurality 
of openings. 

2. The article as recited in Claim 1, wherein said 
meshy sheet is made of hydrophobic plastic film s 
splitted into said fibres. 

3. The article as recited in Claim 1 , wherein said fibres 
are further splitted into a plurality of fibres. 

10 

4. The article as recited in Claim 1, wherein the lower 
ends of said liquid passages (5) are bonded inte- 
grally to the top surface of said meshy sheet (3). 

5. The article as recited in Claim 1 f wherein said is 
meshy sheet (3) is treated with surfactant to make it 
hydrophilic. 

6. The article as recited in Claim 1 , wherein side walls 

of said liquid passages (5) are partially cut away. 20 

7. The article as recited in Claim, wherein said top- 
sheet (4) is made of hydrophobic f Bm. 

Patentanspruche 2s 

1. KGrperflussigkeit absorbierender Artikel. umfas- 
send eine Deckage (4) t in der Russigkeitskanale 
(5) in Langs-, Quer-, und Diagonalrichtung vonein- 
ander beabstandet gebildet sind, von welchen jeder 30 
dieser Russigkeitskanale durch die Dicke der 
DecWage veriauft, so daB er sowohl an seinem 
oberen als auch an seinem unteren Ende gefiffnet 

ist, und einen absorbierenden Kern (1), von wel- 
chem mindestens die Oberseite mit der DecWage 35 
bedeckt ist, dadurch gekennzeichnet, daB eine 
Netzlage (3), die Fasern enthalt, die Maschen bil- 
den, welche kleiner sind als die unteren Offnungen 
der jeweiligen Russigkeitskanale, zwischen die 
obere Oberflache des absorbierenden Kerns (1) 40 
und die untere Oberflache der DecWage (4) in 
engem Kontakt mit den unteren Enden der FIQssig- 
keitskanaie (5) gelegt ist. so daB die Fasern quer 
uber die unteren Offnungen der FIQssigkeitskanale 
verlaufen und dadurch die jeweiligen Offnungen in 45 
eine Vielzahl von Offnungen unterteilen. 

2. Artikel nach Anspruch 1 , bei welchem die Netzlage 
aus hydrophober Kunststoffolie hergestellt ist, die in 
die Fasern aufgeteilt ist. so 

3. Artikel nach Anspruch 1 , bei welchem die Fasern 
weiter in eine Vielzahl von Fasern aufgeteilt sind. 

4. Artikel nach Anspruch 1. bei welchem die unteren ss 
Enden der Russigkeitskanale (5) einstuckig mit der 
oberen Oberflache der Netzlage (3) vetbunden 
sind. 
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5. Artikel nach Anspruch 1 , bei welchem die Netzlage 

(3) mit einem oberfiachenaktiven Mrttel behandelt 
ist, um sie hydrophil zu machen. 

6. Artikel nach Anspruch 1, bei welchem die Seiten- 
wande der Russigkeitskanale (5) teilweise ausge- 
schnitten sind. 

7. Artikel nach Anspruch 1 , bei welchem die DecWage 

(4) aus hydrophober Folie hergestellt ist. 

Revendications 

1. Article absorbant pour fluides corporels, compre- 
nant une feuille de couverture (4) dans laquelle 
sont m6nag6s des passages de fiquide (5) espac6s 
les uns des autres dans les directions longitudinale, 
transversale et diagonale de la feuille de couver- 
ture, chacun de ces passages de liquide s'&endant 
au travers de I'6paisseur de la feuille, pour s'ouvrir 
k la fois sur les faces sup^rieure et interieure de 
celie-ci, et un corps central absorbant (1) dont au 
moins la surface sup^rieure est recouverte de la 
feuille de couverture, caract6ris§ en ce qu'une 
feuille r£ticul6e (3) comprenant des fibres d6finis- 
sant des mailles plus 6troites que les orifices inf6- 
rieurs des passages de liquide, est interpos6e 
entre la surface sup6rieure du corps central absor- 
bant (1 ) et la surface inferieure de la feuille de cou- 
verture (4), en contact 6troit avec les extremes 
inferieures des passages de liquide (5), de sorte 
que ces fibres s'6tendent au travers des orifices 
interieurs desdits passages de liquide et divisent 
ainsi les orifices inferieurs respectifs en une plura- 
lity d'orrf ices. 

2. Article selon la revendication 1, dans lequel la 
feuille r6ticut6e est fabriqu£e dans un film plastique 
hydrofuge fractionn6 pour former les fibres pr6d- 
t^es. 

3. Article selon la revendication 1, dans lequel les 
fibres pr6cit§es sont encore fractionn6es en une 
plurality de fibres. 

4. Article selon la revendication 1, dans lequel les 
extr6mit6s inferieures des passages de liquide (5) 
sont li£es solidairement h la surface sup£rieure de 
ladrte feuille r6ticul£e (3). 

5. Article selon la revendication 1, dans lequel la 
feuille r6ticul6e (3) est trart^e avec un agent de sur- 
face pour la rendre hydrophile. 

6. Article selon la revendication 1, dans lequel des 
parois lat§rales des passages de liquide (5) sont 
partiellement d6coup§es. 

7. Article selon la revendication, dans lequel la feuille 
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de couverture (4) est fabriqu6e dans un film hydro- 
fuge. 
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